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Abstract 
This dissertation was written as part of the MSc in Environmental Management and Sus-
tainability at the International Hellenic University. The paper demonstrates the feasibil-
ity of smart city concept. The term “smart city” appeared in late ‘90s as a response to 
rapid urbanization and simultaneously as a lever to serve the three pillars of sustainabil-
ity (environmental concern, social cohesion and economic prosperity). However, the at-
tempt to conceptualize smart city various approaches and definitions remains both fuzzy 
and ubiquitous. Through the process of literature review the paper aims to give a com-
prehensive account of smart city concept according to the every time emerging condi-
tions and how the term is interpreted accordingly. Thus, a summary of several defini-
tions of smart city are provided in order to certify this claim but also as an effort to show 
up the different evolution of the term per decade. Consequently, the paper concen-
trates on the core factors that characterize the smart city (technology, human capital 
and institutions role) and analyses the crucial characteristics of smart cities. Research-
ers, scholars and policy makers agree on six critical characteristics that promote a city 
to a smart city: Governance, People, Mobility, Environment, Living and Economy. The 
paper introduces thoroughly each of the six characteristics aiming to close the gap in 
literature as most of the researchers place emphasis on few characteristics in accord-
ance with their academic or scientific perspective. More concrete, each characteristic is 
analyzed by identifying its particular features and in terms of the various applications of 
Information and Communication Technology. Based on this framework the paper ex-
plains how these critical features give prominence to the smart city idea and how they 
can be used effectively. Overall the paper presents the evolution of smart city concept 
regarding its role, crucial factors and characteristics.  
I would like to acknowledge the assistance and support of my supervisors for their ex-
cellent guidance and support during this process.   
Keywords: smart city; sustainability; urban development; smart characteristics; ICT 
                                                                                                         Karagia Eleni 
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Introduction 
“If a city doesn’t grow smart, it doesn’t grow at all. How you do this in a smart 
way really impacts the future of the city.”   (Weintraub, an American film producer) 
The term smart city during the last decades has emerged as an effective and fea-
sible way to deal with urban problems such as energy consumption, greenhouse gases 
emission, traffic congestion, environmental pollution and generally dysfunction cities. 
Smart cities aided by the massive proliferation of Information and Communication Tech-
nologies, automate daily services and  facilitate to monitor, analyze and finally plan the 
enhancement of quality of life for their citizens. Moreover, the smart city notion appeared to 
serve also the scope of urban sustainable development goals, aiming at preserving liva-
ble conditions. Since the early appearance of this specific idea many years have passed. 
Therefore justified inquiries arise: How this term has elaborated through these years? 
What are the crucial components that shape the concept and what are the specific char-
acteristics that comprise a smart city? 
Thus, the paper serves as an introduction to a deeper understanding of the smart 
city concept, based on recent documents aiming at providing answers to the previous 
questions. Particular attention is paid to the characteristics that frame up the smart city 
idea, as the literature is still lacking to this field. Although several studies have indicated 
the vital characteristics for a smart city, little attention has been given to analyze them 
in one study, taking into account their specific features, how they interact together, their 
link with ICTs and the emerging new trends associated with them. 
The article is divided into five sections. Section 1 outlines conceptual compre-
hensiveness of a smart city, focuses on necessity, definitions, components and charac-
teristics. Section 2 describes thoroughly each characteristic (definition, features, and ICT 
utility). Section 3 introduces the methodology used. Section 4 summarizes the results of 
this research. Finally, concluding remarks discuss the results of the research and pro-
motes conceptual problems for further study in Section 5. 
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1. Smart cities concept 
1.1 Sustainable development and necessity of smart cities 
Over the last six decades, there has been an incremental tendency of global ur-
banization. In 1950, people lived in rural areas represented the 70 per cent of global 
population, whilst in 2014 this percentage declined to 16 per cent. In contrast, the same 
period 1950, people lived in urban areas represented the 30 per cent of global popula-
tion, whilst in 2014 this percentage raised to 54 per cent. It is worth mentioning that by 
2050 it is expected the urban world will reach 66 per cent and the rural world will reach 
34 per cent. Especially for Europe, in 2014, 73 per cent of its population living in urban 
areas and by 2050 it is projected to increase over 80 per cent. Figure 1 presents the 
upward trend over the past decades and illustrates the pace for the over coming dec-
ades. (World urbanization prospects-population division - United Nations, 2014). 
 
                Figure 1 -The world’s urban and rural populations, 1950-2050                             
                (UN, World Urbanization Prospects: The 2014 Revision, 2014, pp7) 
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The 2014 Revision of World Urbanization Prospects (2014, pp7) outlined: “In 2007, for 
the first time in history, the global urban population exceeded the global rural popula-
tion, and the world’s population has remained predominantly urban thereafter” (figure 
1) 
Moreover, the year 2007, the United Nations Population Fund (UNFPA) stressed 
in its annual 2007 State of World Population report, the fact that urbanization could pro-
voke environmental problems due to inadequate or incomplete urban management and 
irrational use of production and consumption. The UNFPA brought at the front line the 
concern for sustainability to be in danger. The organization was aware of the interaction 
between urban populations and the environment. Urban populations consume more 
food, more energy, more water, and require more spatial land. As a result, the intensive 
urban growth would led inevitably to environmental hazards such as global warming, air 
pollution, waste, land degradation and simultaneously energy and water consumption. 
Therefore adopting the approach for a sustainable future, UNFPA placed emphasis on 
the environmental problems related with the urbanization. Aiming at addressing the en-
vironmental problems, UNFPA promoted the concept of Global Environmental Change 
(GEC). (State of world population 2007, 2007). 
 As clearly stated by the UNFPA 2007 State of World Population report (2007, pp56), 
“Urban areas both contribute to GEC, through the consumption of resources, land use 
and production of waste, and suffer its impacts. The full consequences of GEC will be felt 
only in the medium to long term. Because of this time lag, they are often ignored in favor 
of more immediately pressing environmental problems such as water supply, sanitation 
and waste disposal……Decisions being made today about energy sources, transportation 
systems and spatial planning will have a long-term impact on the regional and global 
biophysical processes that contribute to GEC. Solving current problems can help mitigate 
the impacts of GEC—but only if the interactions between local urban problems and re-
gional and global processes are explicitly considered”.  
Yet, UNFPA 2007 report sketched a vision for sustainable urban future associated with 
policy, information and governance. In other words UNFPA set the factors for globally 
promoting the concept of smart cities (SCs). The report not only highlighted the urban 
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challenges linked to environmental problems, but also proposed solutions that were to 
be parts of the smart cities concept. In particular, UNFPA prompted policymakers and 
planners to give priority to a longer-term outlook in order to tackle urban problems. 
Thus, key-issues were the role of governance in shaping policies and triggering individu-
als’ participation, the role of international organizations as critical factor to help policy 
makers and the level of education. Last but not least was the argument that by fostering 
a broader action to handle urbanization via the idea of local actions lead to global ac-
tions, a long-term sustainability could be achieved. 
An interesting approach regarding the link between sustainable development 
and SCs concept was given by Lorena Batagan (BATAGAN, 2011, pp81) who expressed 
the alignment of sustainable development and the objectives of SCs. This is illustrated 
in Figure 2. 
 
 
                Figure 2 –Goals of Sustainable development (source: BATAGAN, L.     
                                 (2011) ‘Smart cities and sustainability models”, pp81)  
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Batagan adopted the Brundtland commission’s report that provides the most 
recognized definition for sustainable development associated with the concept of needs 
and limitations for the current and future generations (Sustainable development, 2015). 
Moreover, Batagan keeping in mind that: a) sustainable development improves the 
quality of life, b) the undoubtedly fact that resources are limited and   c) that technolog-
ical progress can be used as a tool of controlling our needs, she argued that as long as 
cities ignore the natural limitations of resources, in the future, all cities will be forced to 
turn in the concept of smart city instead of just living in a city. The reason is that cities 
remain the large consumers of goods or/and services. Thus, aiming to support sustaina-
bility by means of rational use of resources, the concept of SCs can contribute to en-
hance our life as SCs (aided by the technology) use smart systems aligned with the sus-
tainable living direction. 
 In addition, it is noteworthy that the academic community also underlined the 
relation of sustainable development and in particular the urban development, with the 
smart city concept. Anthopoulos and Vakali (2012) stressed the mutual reliance be-
tween urban planning and smart city framework. In particular, urban planning aims at 
handling the principles of sustainable development: economic development, environmen-
tal protection, equity, and social justice. Similarly, the smart city notion is aligned with 
urban planning targets via the use of various technological applications. However, both 
urban planning and smart city engage the stakeholders of a city. Hence, inevitably urban 
planning affects the stakeholders of a city (as are obliged to follow the urban planning) 
and vise versa (smart city concept is driven by stakeholders requirements).  
Thus, by adopting the concept that SCs are able to play a major role in urban 
sustainable development, the next step is to analyze the term smart city. 
1.2 Defining the meaning of smart cities 
If one makes an attempt to seek for an accurate definition of smart city meaning, 
he will soon realize that there are many definitions rather than a fundamental meaning. 
The Smart city is a widely debatable term, still in progress and therefore remains a fuzzy 
concept. 
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A simplified and widespread explanation is the one which is associated with in-
formation and Communication technology (ICT) infrastructures in order to enhance 
quality of life and simultaneously to secure the sustainable urban development. 
However, previous researches have demonstrated that many scholars have as-
pired to decode the notion of SCs and to reach in an ultimate definition. The literature 
on SCs concept shows a variety of approaches according to the various perspectives – 
approaches. Hence, definitions are changing alignment with the study perspective. 
In recent years, research on SCs concept summarizes several definitions. Starting 
from year 2011, Nam and Pardo (2011) illustrated how the word smart city alters its 
meaning under different perspectives of studies. For instance in marketing perspective, 
the term is associated with the user –perspective and linked to excellent services. In 
technology perspective, the idea focuses on technological infrastructures, whilst in ur-
ban perspective encompasses the policies or strategies in order to meet the concept of 
sustainability. Moreover, they emphasized the fact that from the technological point of 
view, the word smart is often replaced by other adjectives such as digital or intelligent. 
However, the authors distinguished the distinctions between these two terms. Digital 
city, is linked to the city service functions, and operates as a “web portal” which delivers 
local data by an on line network. Intelligent city is associated with digital functions, sup-
ported by technological innovation aiming to optimize services. Furthermore, they de-
fined the less used terms like ubiquitous or information city. The first term is an exten-
sion of the digital city, where citizens can use any digital functions, anywhere in the city, 
and anytime. Information city refers to a city that all services are conducted via Internet. 
Likewise, Santis, D., Roberta, Fasano, A., Mignolli, N. and Villa, A. (2014) stated 
that although the term smart city at the beginning was identified with the use of tech-
nologies, afterwards it entailed aspects related to government policies, environment 
concern, services and operations. Santis et al. (2014) also presented the various mean-
ings of “smart city”, from the early appearance in nineties up to the recent years. Table 
1 (Santis et al. 2014, pp4) summarizes the main definitions of smart city and describes 
how the meanings of these definitions changing according to the approaches. A charac-
teristic example was the interpretation given in 2010 by three specific authors (Harrison 
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C. et al. (2010), Toppeta D. (2010) and Washburn D). As Santis et al (2014, pp3-4) pointed 
out: “In Harrison et al. (2010), a Smart City is rich in highly technological tools, allowing 
the “intelligent” and a “interconnected” city to receive and provide data……Toppeta 
(2010) highlights in smartness the improvement of sustainability and liveable level of the 
city, while Washburn et al. (2010) identify Smart Cities as a collection of smart technol-
ogies applied to some strategic infrastructures and services.” 
Table 1 - Main definitions of a Smart City 
Years Authors                     Definitions 
2000 Hall R. E. 
“A city that monitors and integrates conditions of all of its 
critical infrastructures, including roads, bridges, tunnels, 
rails, subways, airports, seaports, communications, water, 
power, even major buildings, can better optimize its re-
sources, plan its preventive maintenance activities, and mon-
itor security aspects while maximizing services to its citizens”. 
2007 
  Giffinger R. 
et al. 
“A city well performing in a forward-looking way in economy, 
people, governance, mobility, environment, and living, built 
on the smart combination of endowments and activities of 
self-decisive, independent and aware citizens” 
 
 
 
 
             
2009 
EU Strategic 
Energy - Tech-
nology Plan 
(SET) 
“[...] a city that makes a conscious effort to innovatively em-
ploy information and communication technologies (ICT) to 
support a more inclusive, diverse and sustainable urban envi-
ronment”. 
    Lombardi  
       et al. 
“A smart city therefore has smart inhabitants in terms of their 
educational grade. In addition, the term is referred to the re-
lation between the city government administration and its 
citizens. Good governance or smart governance is often re-
ferred to as the use of new channels of communication for 
the citizens, e.g. ‘‘e-governance’’ or ‘‘e-democracy”. 
      
 
 
 
     
2010 
    
 Harrison C. 
        et al. 
“A city “connecting the physical infrastructure, the IT infra-
structure, the social infrastructure, and the business infra-
structure to leverage the collective intelligence of the city”. 
   Toppeta  D. 
“A city “combining ICT and Web 2.0 technology with other 
organizational, design and planning efforts to dematerialize 
and speed up bureaucratic processes and help to identify 
new, innovative solutions to city management complexity, in 
order to improve sustainability and liveability”. 
 Washburn D.  
         et al. 
“The use of Smart Computing technologies to make the criti-
cal infrastructure components and services of a city - which 
include city administration, education, healthcare, public 
safety, real estate, transportation, and utilities - more intelli-
gent, interconnected, and efficient”. 
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2011 
     Nijkamp P. 
         et al. 
“… the city is called “smart” when investments in human and 
social capital and traditional and modern communication in-
frastructure fuel sustainable economic growth and a high 
quality of life, with a wise management of natural resources, 
through participatory governance. Furthermore, cities can 
become “smart” if universities and industry support govern-
ment’s investment in the development of such infrastruc-
tures.” 
    
 
 
       
2013 
 Giovannella C. 
“A Smart City should be a city well performing in a forward-
looking way in six smart characteristics (also called soft fac-
tors: smart economy, smart mobility, smart environment, 
smart people, smart living, smart governance),built on the 
smart combination of endowments and activities of self-deci-
sive, independent and aware citizens” 
Source: (Santis et al. 2014, pp4) 
More recently, several studies have reflected the same aspect, and have indi-
cated the different approaches to SCs concept related to the various dimensions of 
standpoints. 
Albino, Berardi, and Dangelico, (2015) summarized at a great extend the differ-
ent meanings of the “smart city” too. As reported by the authors, although the term was 
first used in 1990s and it was synonymous with new ICT infrastructures, with the passage 
of time, the term stopped being too technically oriented. Unlike, the concept was elab-
orated and linked to many other fields like governance policies, people engagement, 
level of education, and the environment.   
An interesting explanation about the existence of too many terms associated 
with SCs was given by Neirotti, P., De Marco, A., Cagliano, A.C., Mangano, G. and Scor-
rano, F. (2014). The authors adopted the notion that urbanization created social, eco-
nomic, organizational and other problems, and in turn, these problems led to deteriora-
tion of the environment and jeopardized sustainability. Based on this framework, they 
considered that planning to address environmental problems, the employment of ICT 
could contribute to mitigate urban problems. However, the deployment of ICT depends 
on political decisions, citizen’s engagement, city’s infrastructure, and economic re-
sources. Thus, different cities with different needs and conditions (size, economy, de-
velopment, infrastructures and natural environment,) interpret smart city concept dif-
ferently. 
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Despite the different conceptual definitions and agreements of SCs presented 
above, the next step is to present the critical factors and characteristics of SCs, and to 
examine how they contribute to build the term smart city.  
1.3 Factors and Characteristics for successful Smart cities 
Much research on identifying the successful factors for SCs has been done. Tak-
ing into account that smart city is a multidimensional term with various conceptual var-
iants; consequently, there are many characteristics that contribute to its success. The 
paper analyzes the generic direction and focuses on six particular and commonly held 
characteristics, among scholars, institutions, epistemic communities or policy makers: 
governance, people, living, mobility, economy and environment. 
Nam and Pardo, (2011), argued that there are three decisive factors that create 
a smart city. These factors and their sub categories are depicted in Figure 3. From this 
figure it can be seen the technology factors, the human factors and the institutional fac-
tors. Technology factors entail infrastructures, networks and applications. Human fac-
tors require people and education. Institutional factors involve government and policies.  
 
Figure 3 - Fundamental components of Smart City (Source: Nam, T. and Pardo, 
T.A. (2011) ‘Conceptualizing smart city with dimensions of technology, people, and in-
stitutions’, pp286) 
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As is clear from Figure 3, the three factors (technology, human and institutions) 
are interdependent. Despite the definition given to SC concept in order to describe it 
(definitions in the circle), technology factors remain strong enablers of a smart city. 
Technology infrastructures (hardware and software) via the functions of ICT systems 
contribute to solve the emerging problems of urban living (e.g. by monitoring morning 
traffic or energy consumption). Yet, but by no means ICT makes a city smart itself. ICT is 
analyzed in terms of SCs characteristics in underneath chapter.  
Human capital is a key driver to a smart city too. They authors concentrated on 
crucial factors that empower the notion of smart city like creativity, education level and 
learning capability, as well as the social infrastructures.  Creativity is a crucial component 
as fosters development. Higher education level leads to well-skilled individuals and cou-
pled with the engagement of people increases competitiveness. Social infrastructure 
comprises people and their coherence, and therefore is a decisive factor for smart city. 
Undoubtedly, citizens of a city are the people that create SC and the same people profit 
from the Sc benefits. 
Institutional dimension highlights the interrelation among organizations, com-
munities, citizens and governance.  The success of a smart city relies on mutual interac-
tion of these factors. Government laws will fail without the acceptance and the approval 
of all the potential stakeholders, and conversely, without the government pivotal con-
sent any initiative of the stakeholders will remain “inactive”.   
An interesting and comprehensive relation between the core factors and their 
characteristics is presented in Figure 4.  
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Figure 4 – Core factors of Smart City and their components (Source: Mapping 
Smart Cities in the Europe – Think Tank, 2014, pp30) 
 The Figure 4, is extracted by the European Parliament report (Mapping Smart 
Cities in the Europe – Think Tank, 2014), related to SCs in the European Union (EU). As 
shown in Figure 4, Smart City is surrounded by six characteristics governance, people, 
living, mobility, economy and environment. From figure 4 it can be seen that the outer 
circle links the core factors and inside the circle there are the six characteristics. Accord-
ing to this report, there is a mutual connection between factors and characteristics. In 
particular, by enhancing a characteristic, the other characteristic(s) may be affected too. 
For instance, by changing a characteristic related to Environment, this may affect posi-
tive the Human factor by improving the quality of life. Or by enhancing the economy, 
consequently the living characteristic is improved too.  
These characteristics, associated with the core factors of technology, human cap-
ital and institutions, were also proposed by Vienna University of Technology in terms of 
the smart city model; namely, the University’s definition for smart city is described as:  
“A Smart City is a city well performing in 6 key fields of urban development, built on the 
‘smart’ combination of endowments and activities of self-decisive, independent and 
aware citizens.” (European smart cities 4.0, 2015) 
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Moreover the upper characteristics are also critical among scholars and derived 
from the specific attention given to urban development and growth. Therefore the focus 
of this paper has been concentrated on these six specific characteristics.  
Before starting the analysis of the characteristics, their contribution to creation 
of SCs and their role as mutually supportive components, it is considered necessary to 
clarify that in order a city to be characterized as smart more than one characteristic is 
required. 
In the following chapter the six characteristics are extensively elaborated. The 
paper illustrates their definitions, essential priorities, and the framework that can be 
work successfully.   
2. Analyzing the characteristics 
In this paper, Table II summarizes the description of the six characteristics          ac-
cording to the Policy Department of the European Parliament report (Mapping Smart 
Cities in the Europe – Think Tank, 2014, pp28). Thus, an introductive description of each 
the six characteristics is omitted as it is considered that it has been captured in Table II. 
Nevertheless, a brief interpretation is provided for each of the six characteristics accord-
ing to Alberto Vanolo before elaboration.  
                                  TABLE 2 – OVERVIEW OF THE SIX CHARACTERISTICS 
Smart Governance By Smart Governance we mean joined up within-city 
and across-city governance, including services and in-
teractions which link and, where relevant, integrate 
public, private, civil and European Community organi-
zations so the city can function efficiently and effec-
tively as one organism. The main enabling tool to 
achieve this is ICT (infrastructures, hardware and soft-
ware), enabled by smart processes and interoperabil-
ity and fuelled by data. International, national and 
hinterland links are also important (beyond the city), 
given that a Smart City could be described as quintes-
sentially a globally networked hub. This entails public, 
private and civil partnerships and collaboration with 
different stakeholders working together in pursuing 
smart objectives at city level. Smart objectives include 
transparency and open data by using ICT and e-gov-
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ernment in participatory decision-making and co-cre-
ated e-services, for example apps. Smart Governance, 
as a transversal factor, can also orchestrate and inte-
grate some or all of the other smart characteristics. 
Smart People By Smart People we mean e-skills, working in ICT-ena-
bled working, having access to education and train-
ing, human resources and capacity management, 
within an inclusive society that improves creativity 
and fosters innovation. As a characteristic, it can also 
enable people and communities to themselves input, 
use, manipulate and personalize data, for example 
through appropriate data analytic tools and dash-
boards, to make decisions and create products and 
services. 
Smart Mobility By Smart Mobility we mean ICT supported and inte-
grated transport and logistics systems. For example, 
sustainable, safe and interconnected transportation 
systems can encompass trams, buses, trains, metros, 
cars, cycles and pedestrians in situations using one or 
more modes of transport. Smart Mobility priorities 
clean and often non-motorized options. Relevant and 
real-time information can be accessed by the public in 
order to save time and improve commuting efficiency, 
save costs and reduce CO2 emissions, as well as to 
network transport managers to improve services and 
provide feedback to citizens. Mobility system users 
might also provide their own real-time data or con-
tribute to long-term planning. 
Smart Environment By smart environment we include smart energy in-
cluding renewable, ICT enabled energy grids, meter-
ing, pollution control and monitoring, renovation of 
buildings and amenities, green buildings, green urban 
planning, as well as resource use efficiency, re-use 
and resource substitution which serves the above 
goals. Urban services such as street lighting, waste 
management, drainage systems, and water resource 
systems that are monitored to evaluate the system, 
reduce pollution and improve water quality are also 
good examples. 
Smart Living By Smart Living we mean ICT-enabled life styles, be-
haviour and consumption. Smart Living is also healthy 
and safe living in a culturally vibrant city with diverse 
cultural facilities, and incorporates good quality hous-
ing and accommodation. Smart Living is also linked to 
high levels of social cohesion and social capital. 
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Smart Economy By Smart Economy we mean e-business and e-com-
merce, increased productivity, ICT-enabled and ad-
vanced manufacturing and delivery of services, ICT-
enabled innovation, as well as new products, new ser-
vices and business models. It also establishes smart 
clusters and eco-systems (e.g. digital business and en-
trepreneurship). Smart Economy also entails local and 
global inter-connectedness and international embed-
dedness with physical and virtual flows of goods, ser-
vices and knowledge. 
 (Mapping Smart Cities  in the EU – THINK TANK, 2014, pp28) 
 
2.1 Smart Governance 
“Smart governance related to participation in decision-making processes, transparency 
of governance systems, availability of public services and quality of political strategies”  
(Vanolo, 2013, pp5). 
Sketching out the term refers to a network comprises multiple stakeholders of a 
city (citizens, public and private sector, communities, visitors etc). This network with the 
aid of ICT infrastructures (hardware and software) and coupled with the collective online 
data, boosters the city’s objectives.  
As pointed out by Walker (2016) regarding the smart governance, little research 
has been done on this domain. However, smart governance encompasses good leader-
ship, citizen’s participation, and partnerships between public-private sectors, as vital 
factors for promoting and supporting projects and initiatives. Moreover, Walker de-
scribed that the use of ICTs (via services and applications), combined with collaboration 
and communication among different stakeholders, assist governments to implement 
their policies. Nevertheless, in order to succeed the forenamed, transparency and ac-
countability are crucial prerequisites. Furthermore, Walker stressed the issue of a policy 
framework. The author emphasized the fact that a smart government should taking into 
account: a) the potential changes in organizations, b) the potential external pressures 
(e.g. by the city council) and generally the new conditions that may arise. Overall, tech-
nology operates as a tool to achieve positive outcomes which are easily observed and 
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more visible, whereas the policy context and its outcomes may conceal danger, even 
though it turns to the proper direction. 
Prior to the Walker, Nam and Pardo (2011) highlighted the necessity for a policy 
framework. Policy integration and innovation are critical factors for a smart city and con-
sequently factors of smart government. Integration contains many fields: from infra-
structures and services to successful coordination of policy, in all the levels, of govern-
ment hierarchy. They argued that a smart policy framework could affect the outcomes 
not only at a local or regional level, but also this could be extended to a national or a 
global level. Therefore the design and the implementation of the policy framework re-
quire a meticulous planning. 
Additionally, the authors underlined the Van Winden approach related to three 
types of policy integration (van Winden, 2008, as cited in Nam and Pardo, 2011, pp188): 
“sectoral, horizontal, and vertical. Sectoral integration relates to the coordination of pol-
icy fields and sectors: e.g., economic policy, transportation policy, and housing policy. 
Horizontal integration denotes the alignment of policies between actors in an urban area 
[82,83]. Most metropolitan areas are governed by many municipalities that interact with 
each other and share resources. Vertical integration concerns the coordination between 
different layers of government—typically federal (central or national), state (provincial 
or regional), local (or municipal), and international context”. 
Recently, two new terms have emerged due to the rapid development and de-
ployment of ICT and are linked to smart Governance: electronic governance (e-Govern-
ance) and electronic government (e-Government). These terms more and more are gain-
ing ground.  
As the widespread deployment and use of the Internet began in the early 1990s, 
and as the term smart city was first used in the same decade, first approach that linked 
the electronic governance with the good governance, (and subsequently smart govern-
ance), was given by Okot-Uma, R.W. (2000). According to Okot-Uma, R.W, e-Governance 
associates the opportunities derive from the use of ICT with the benefits of enhancing 
the civil services.  The author primarily, conceptualized the good governance as: “Good 
Governance should, among other things, be participatory, transparent and accountable 
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in characteristic. ….In particular, Good Governance may be defined as comprising the 
processes and structures that guide political and socio-economic relationships, with par-
ticular reference to “commitment to democratic values, norms & practices, trusted ser-
vices and just and honest business” (Okot-Uma, R.W 2000,pp2) Afterwards the author 
linked ICT with good (smart) Governance, and claimed that as Governments seek for 
economic development and social growth (by setting appropriate policies and by sup-
porting innovations), the use of ICT is a key driver towards this direction. The eGovern-
ance alters the earliest concept regarding the citizen’s participation, the planned 
schemes, and the conveyance of the information and simultaneously foster the famil-
iarization with new technologies. Specifically, eGovernance promotes an active partici-
pation of city’s members (citizens, communities, businesses) without skipping them, as 
city’s members have access to information regarding the political issues and services. 
The continuous engagement of city’s members, in turn, assists the government to shape 
policies and enhances the two-way communication. Regarding the term e-Government, 
the author described it as “the processes and structures pertinent to the electronic de-
livery of government services to the public” (Okot-Uma, R.W 2000, pp9).  
However, several practical questions arise when dealing with these terms and 
some authors set distinct boundaries between e-Government and e- Governance mean-
ings, while others, consider the e- Governance as a generic term that contains the e-
Government definition as its subset. 
Jain Palvia and S.Sharma (2007) documented the several definitions of these 
terms, based on various sources like the World Bank, the United Nations, Gartner Group, 
the UNESCO, and the Working Group on E-government in the Developing World or the 
Global Business Dialogue on Electronic Commerce – GBDE.  Two rigorous definitions of 
the authors’ paper are given in the next lines. They are selected because, for the purpose 
of this paper, they considered as the most thorough and informative.  
Regarding the e-Government, according to World Bank (www.worldbank.org) 
definition (AOEMA report): “E-Government refers to the use by government agencies of 
information technologies (such as Wide Area Networks, the Internet, and mobile com-
puting) that have the ability to transform relations with citizens, businesses, and other 
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arms of government. These technologies can serve a variety of different ends: better de-
livery of government services to citizens, improved interactions with business and indus-
try, citizen empowerment through access to information, or more efficient government 
management. The resulting benefits can be less corruption, increased transparency, 
greater convenience, revenue growth, and/or cost reductions.”  
Regarding the e- Governance, the UNESCO definition (www.unesco.org) is: “E-
governance is the public sector’s use of information and communication technologies 
with the aim of improving information and service delivery, encouraging citizen partici-
pation in the decision-making process and making government more accountable, trans-
parent and effective. E-governance involves new styles of leadership, new ways of de-
bating and deciding policy and investment, new ways of accessing education, new ways 
of listening to citizens and new ways of organizing and delivering information and ser-
vices. E-governance is generally considered as a wider concept than e-government, since 
it can bring about a change in the way citizens relate to governments and to each other. 
E-governance can bring forth new concepts of citizenship, both in terms of citizen needs 
and responsibilities. Its objective is to engage, enable and empower the citizen.” 
 Furthermore, Jain Palvia and S.Sharma made an attempt to clarify the ambigui-
ties. They distinguished e-Government and e-governance in terms of the scope they 
serve. Therefore, e-Government targets to provide government services and conse-
quently is related to the stakeholders (citizens, enterprises, public or private sector etc) 
and the interaction between stakeholders and the Government. E-Governance is a wider 
concept and is associated with the usage and application of ICT, and simultaneously aims 
to manage the organizational resources (capital, human resources and infrastructures). 
Overall, e-Governance entails the essential steps for government (via the appro-
priate technologies and infrastructures), to develop and to implement the e-govern-
ment services to the public at a great extend. On the other hand E-Government refers 
to the continuous development of online services to public. 
As cities consist of citizens, despite the fact that cities’ policies presented and 
stipulated by governments, the next crucial characteristic is people. Smart people are 
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essential component of SCs and, by extension, smart communities, are elaborated be-
low. 
2.2 Smart People  
“Smart people: linked to the level of qualification of human and social capital, flexibility, 
creativity, tolerance, cosmopolitanism and participation in public life”. (Vanolo, 2013, 
pp5). 
A generic definition of smart people is associated with citizens that are familiar 
with the use of ICT, are aware of social, economic, environmental or political issues and 
therefore are active members of their society. Additionally, they are capable of under-
taking initiatives, being decision makers and stimulating collaboration, creation and de-
velopment. Thus, smart people promote the three pillars of sustainability (economic – 
social and environmental). 
As argued by the Policy Department of the European Parliament report, in order 
a city to be transformed to a smart city, apart from vision and willingness to be, the next 
critical factor is people –citizens who compose it. Specifically, the active participation 
plays a vital role in shaping policies and promoting the sense of commitment and own-
ership. The principal concept is grounded on the fact that if people feel that are crucial 
parts of the decisions, ipso facto, they consider their commitment to implement the de-
cisions. Simultaneously, a generic and broad idea of public ownership and its protection 
is developed among the citizens. Due to the fact they are active members in the creation 
of decisions, they are eager to protect their decisions spinoffs.  (Mapping smart cities in 
the EU - think tank, 2014) 
Walker, S. (2016) emphasized the fact that the concept of smart people usually 
is connected with individuals - citizens of a city. However, the term also refers to all 
stakeholders who are members of a city (organizations, businesses, public and/or pri-
vate sector, special groups etc). Based on this approach, in this paper, although we rec-
ognize the fact that the term “smart people” is dominant, we address the topic of smart 
people by using both the term people and communities. By using the term communities 
we specify a broad and more extensive term of people, which embraces all the previous 
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mentioned categories which constitute a city. Although smart people and smart com-
munities are critical components of SCs, studies on these topics are still lacking. As 
Walker stressed, a basic reason is that studies shifted the balance of smart cities’ char-
acteristics to ICT and their applications.  
   Prior to Walker, Lindskog (2005) highlighted how the ICT altered the pattern of 
lives and placed emphasis to the technological achievements that offer opportunities to 
people and the communities to improve their quality of life. For instance, ICTs applica-
tions contribute to: a) education access for all, b) promotion of active participation end 
involvement by the individuals, c) improvement of working conditions etc). Yet, Lindskog 
focused on communities as a key factor for local development and prosperity via local 
initiatives with the aid of ICT. In particular, Lindskog pointed out that ICT should be 
merely the means by which we enhance our lives and stated that the actual key to mag-
nify the sought-after results are communities through active engagement, collabora-
tions and partnerships. Lindskog underpinned her claim by presenting several worldwide 
smart communities programs in USA, Canada, Australia and Europe, based on the ben-
efits arose from the combination of technologies and peoples/communities initiatives. 
Despite the different approaches due to different programs and different needs of the 
cities, the results converged to the same conclusion:  the active participation and coop-
eration between the members of a city and in combination with the technologies of-
fered by this city are both crucial factors that lead to maximization of local benefits 
(competitive and sustainable cities, business opportunities, continuous education, eco-
nomic prosperity, improvement of quality of life etc). In particular, each city concen-
trates on its own needs and specific requirements. Therefore, if all the city members 
(citizens, organizations, academic faculties, business sectors, local authorities etc) are 
aware of the new opportunities provided by using the ICTs, a dynamic participation is 
fostered and creates a constant and collective education environment for all. Moreover, 
these smart cities – communities set the example for replication the targets-results from 
other cities. Specifically in Europe, in the early of 90s, a new association was established, 
namely “Eurocities”, aiming at the exchange of experiences among the European mem-
bers – states, regarding the smart communities and their benefits. This attempt encour-
aged cities to embrace the idea of smart city, by observing the potential benefits from 
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city to city. In addition, Lindskog gathered in her paper many definitions for communi-
ties, and an interesting characteristic definition regarding the interaction between com-
munities and technologies, given by International Network (SCIN)’s (2003): “A Smart 
Community is a community with a vision of the future that involves the application of 
information and communication technologies in a new and innovative way to empower 
its residents, institutions and regions as a whole. As such, they make the most of the 
opportunities that new applications afford and broadband-based services can deliver – 
such as better health care delivery, better education and training, and new business op-
portunities”. (Lindskog H, 2005, pp3) 
Furthermore, a domain that should not be overlooked regarding the vital role of 
participation is the e-participation, aligned with the previous mentioned e-governance. 
The Internet due to the development of the World Wide Web (www) and browser tech-
nology has been transformed to a global tool of proliferating and deploying information. 
Thus, the e-participation, although still in infancy, in the near future will play a key-role. 
The Department of Economic and Social Affairs of the United Nations Secretariat 
(UNDESA), since 2001, conducts every year a survey in order to “monitor” the progress 
in using e- government and at the same time, to highlight how the use of ICT promotes 
the sustainable development goals.  The 2016 Survey publication extensively mentioned 
the critical role of e –participation. According to UNDESA, 2013, the term e-participation 
can be defined as “the process of engaging citizens through ICTs in policy, decision-mak-
ing, and service design and delivery in order to make it participatory, inclusive, and de-
liberative”.  The United Nations highlighted that e –participation can: a) acts as a catalyst 
in the formation of policies, b) encourage innovations and new ideas or redefine obso-
lete ideas, c) enhance public services and effectiveness, and d) give prominence to trans-
parency and democracy principals. 
It is worth mentioned that the interaction and the mutual reliance between e-
government and e –participation trigger a chain reaction in empowerment of people 
and the capabilities that can be opened up in the near future. This growing trend, leads 
to more active people, to more oriented decisions aligned with people’s needs, and cer-
tainly boosts the partnerships between the two parties. Thus, smart people pursue an 
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active and not a passive role, as decision makers, and by extension aim at achieving the 
objectives of sustainable development goals. 
As ICT has open the communication channels in many fields, in the next section 
will be analyzed how it operates and how is associated with smart living, smart mobility 
and smart environment. 
2. (3.4.5) Smart Mobility - Environment– Living and ICT 
As stated at the beginning of this essay, SCs concept emerged as a response to 
urban problems and simultaneously as an integral part of sustainable development. SCs 
philosophy blends the three pillars of sustainability: environmental, social and economic 
development 
The EU’s vision for sustainable development is associated with smart, sustaina-
ble and inclusive growth-economy. EU’s key targets concentrate on five areas, involving 
R&D innovation, employment, education, poverty eradication and climate change and 
energy.  According to Europe 2020 targets, the European Parliament report underlined 
that smart environment and smart mobility can contribute to energy targets, while 
smart living deals with social exclusion and quality of life. (Mapping smart cities in the 
EU - think tank, 2014) 
  More concretely, EU’s priorities regarding the energy targets are the long-term 
reduction in greenhouse gas emissions and the concept of renewable energy consump-
tion. Particularly, in July 2016 at China, the G20 Energy Ministers agreed to take actions 
in promoting energy efficiency. (ENER and 4, 2016).  
Notably, from 2020 onwards, the objectives are oriented to energy efficiency 
practices and technologies. Thus, the terms smart environment, smart mobility and 
Smart living are of particular importance and meaning. The reason is explained by the 
definitions given in literature. Smart environment is connected with lack of pollution ef-
ficient buildings, and resource management, Smart mobility is connected with low car-
bon emissions in transportation means by promoting intelligence traffic systems and 
Smart living with quality of life in terms of health conditions, housing quality, education, 
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cultural facilities and social cohesion. In addition, these three drivers related to SCs con-
cept and sustainability cannot be analyzed separated as they have a mutual interrela-
tionship. It goes without saying that potential (negative or positive) impacts in one field 
affect the other. 
Moreover, these terms have a direct dependency of ICT which is justified in the 
following paragraphs. Thus, prior to elaborate each term, it is considered critical to ex-
plain the ICTs role and afterwards to explain their application solutions related to these 
specific characteristics. 
Likewise with SCs pluralistic definitions, ICTs has not a universally accepted defi-
nition. A primary and simplistic approach if one searches in the Internet is given as: “In-
formation and communications technology (ICT) refers to all the technology used to han-
dle telecommunications, broadcast media, intelligent building management systems, 
audiovisual processing and transmission systems, and network-based control and moni-
toring functions. Although ICT is often considered an extended synonym for information 
technology (IT), its scope is more broad. ICT has more recently been used to describe the 
convergence of several technologies and the use of common transmission lines carrying 
very diverse data and communication types and formats.” (Divestopedia and Institute, 
2016). 
Additionally, it has been prevailed the notion that ICT can be identified with any 
device from radio and mobile phones to computer networks (hardware and software) 
that can store, transmit or receive information electronically in a digital form.  
Yet, as postulated by Colrain M. Zuppo (2012) the term ICT is usually connected 
with the various approaches, applications and usages in all the sectors (education, busi-
ness, technology, economic, social etc) and consequently the term remains captive to 
the disciplinary approach. Therefore, academic literature presents a gap in explaining 
the term and is still lacking.  
However, considerable attention has been paid to the relation between ICT and 
Sustainable development via the creation of SCs concept. In 2011, The Global Innovation 
Index 2011, formulated the relation among these terms as: “ The concept of the smart 
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city is a framework for a particular vision of modern urban development that recognizes 
the growing importance of information and communication  technologies (ICT)—broadly 
characterized here as ‘networks’—in driving the economic competitiveness, environmen-
tal sustainability,  and general liveability of cities.” (Global innovation index 2011 - Swit-
zerland ranks first among 125 economies on innovation levels, 2011,pp 87) 
One year earlier Hilty and Hercheui, (2010) underlined that applications of ICTs 
meet the three goals of sustainability and in one way or another is a decisive factor that 
can influence the outcomes. How this can be done? By analyzing each dimension of sus-
tainability and correlating it, with respect to the role of ICT. Therefore, the authors 
stressed that ICTs are able to affect the environmental dimension of sustainability and 
by extension to contribute to the creation of smart environment and smart living. As 
pointed out, core elements of ICT are electronics devices and network infrastructures. 
Thus, via the appropriate technology, ICTs can affect the resource management by con-
trolling the energy consumption (e.g. water or electricity), can mitigate environmental 
issues by reducing the CO2 emissions or by improving the products cycle (manufacture, 
use and recycling). In the social dimension ICTs can play a vital role in altering life pat-
terns. ICT foster primarily the field of education. Access to information and simultane-
ously access to knowledge is easier for everyone (e.g. e-learning courses). Furthermore 
ICT enhance services and bring in transparency as citizens have the opportunity to par-
ticipate in the decisions by expressing their opinion.  
Bear in mind how ICT applications promote Smart Mobility – Environment and 
Living, the next step is to specify and elaborate each term.    
2.3 Mobility 
“Smart mobility: referred to local and supra-local accessibility, availability of ICTs, 
modern, sustainable and safe transport.”  (Vanolo, 2013, pp5). 
A general approach when one refers to mobility is the vehicles, the traffic con-
gestion and the pollution whereas when one refers to smart mobility considers the use 
of new technologies in order to provide both smart solutions associated with traffic is-
sues and simultaneously to mitigate environmental impacts.  
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Before analyzing the smart mobility, it is crucial to refer to the term of sustaina-
ble mobility as it was the preceding term of smart mobility. Goldman and Gorham 
(2006), referred to sustainable mobility as a comprehensive framework for policy mak-
ers to address the sustainable goals and at the same time easily to be implemented as 
it has specific targets related to mobility (e.g. set emissions limits). However the authors 
set their concern about this concept, as sustainable mobility failed to address the trans-
portation sector as a dynamic system that interacts with other factors, which cannot be 
predicted. Such factors are: a) the human factor (individuals’ behaviour towards poten-
tial alterations) and b) the technological innovations that foster positive changes (e.g. in 
efficiency, productivity or market). Both were and still are vital components of mobility.  
Nonetheless, Goldman and Gorham described the new strategy of sustainable 
mobility, attached to the new technologies that enable citizens to move in a more con-
venient, flexible and environmental friendly (traffic) environment. 
In the literature, several studies have appeared in recent years documenting that 
smart mobility is also closely related to the people – citizens of a city, although the term 
smart mobility presented as an autonomous characteristic of SCs concept. The next par-
agraphs explain the reason and concurrently introduce new approaches. 
Sassi and Zambonelli (2014) demonstrated that smart mobility is associated with 
the optimization of urban services related to traffic networks, in order to cope with traf-
fic problems. (As traffic networks we refer to data based on actual time, targeting at 
traffic monitor and management). They studied examples of smart mobility services (key 
examples are provided in the last paragraph of this section) and showed that the success 
of smart mobility is grounded on two axes coordination. The first axe is linked to the on-
line data collected by the network, which are passing to the requestors in order to be 
informed with the information they need. The second axe, pertain to the citizens. By 
engaging citizens to share real time information with people that request them, enhance 
all citizens’ quality of life. Citizens are able to provide specific information, to citizens 
that need specific information, at specific time. In other words, there is a network be-
tween humans and devices that interacts and shares information. The authors argued 
that the outcome of this coordination is dealing with multiple traffic issues, due to the 
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fact that individuals are both the requestors that asking for information, and simultane-
ously can be the providers of the information. A typical example from daily life that 
shows how this network operates is the Parking Match that is described below. 
The same point of view espoused Papa and Lauwers (2016), who carried out an 
in-depth analysis. Particularly, the authors’ approach regarding the smart mobility, con-
centrated on both technology and citizens as crucial components of mobility. Initially, 
Papa and Lauwers identified the conventional mobility as an aspect relative to traffic 
enhancement that takes into account the economic values in order to achieve this tar-
get. On the contrary, smart mobility refers to “the potential of optimizing existing city 
infrastructure, services, and urban behaviour through the deployment and utilization of 
digital networks”’. (Papa and Lauwers 2016, pp544). More specifically, the authors in-
troduced the term mobility as two interdependent aspects: a) the techno-centric aspect 
and b) the consumer – centric aspect. The first approach is relevant to ICTs and particu-
larly in applications that contribute to improvement of traffic infrastructures (traffic con-
trol systems, traffic equipment etc). The second aspect is relevant to citizens as consum-
ers. The word consumer, from Papa and Lauwers point of view, is not considered merely 
as a user of the applications. On the contrary, consumers are crucial and active part of 
mobility that have the power to form urban behaviours, to respond in challenges and 
are aware of the city’s needs. In essence, Papa and Lauwers illustrated that smart mo-
bility cannot operate without people as consumers who receive the benefits from ICTs, 
aiming at the optimization of their quality of life, instead of just simply being the appli-
cation users.  
Illustrative mobility paradigms provided by the above authors so as to under-
stand in practise the smart mobility services and the essential participation of citizens.  
Goldman T. and Gorham R. pointed out : a) the Distributed travel information -  
intelligent transportation systems that provide real-time information to travellers (con-
gested roads, driving time to destination, bus arrival etc), b) the Fare Integration - fare 
structure simplification, inter-agency fare payment integration, adoption of time-saving 
fare collection technologies, and implementation of ‘smart cards’ with multiple uses c)  
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Carsharing –  provides access to automobiles as a subscription service, allowing custom-
ers to reserve vehicles by the hour, over the phone or the Internet and d) Bike sharing - 
Self-locking bicycles are distributed around the city, and may be unlocked by calling a 
phone number and entering a code and credit card information. Customers are charged 
by the minute, the day, or the week. Customers can also use their cell phones to locate 
the nearest bikes.). 
Sassi and Zambonelli reported the Parking Match, where one driver can find a 
parking slot by being informed of another driver who just left his slot. Both drivers aided 
by the installed parking sensors, draw or provide data regarding the free or not car seat. 
Another paradigm is the Chaperone Match that helps parents to “follow” their children 
on the way back home from school via sensors at checkpoints and citizens who act as 
“cameras” who can send real time information to the parents. 
 Papa and Lauwers reported the intelligent traffic lights that assist in avoiding 
traffic jams as they inform driver about the traffic conditions (techno-centric perspec-
tive) and  the CONNECT application that provide drivers with sufficient information for 
travel locations, travel modes etc. 
2.4 Environment  
“Smart environment: understood in terms of attractiveness of natural conditions, lack of 
pollution and sustainable management of resources.” (Vanolo, 2013,  pp5). 
The domain of smart environment has been recently investigated, as few publi-
cations are available in the literature that discus this issue. Inevitably, this term is 
strongly associated with ICTs and therefore several decades needed so as the people’s 
vision for smart environment to become a reality.  
Referring to smart environment we mean all the necessary technological innova-
tions or state of the art equipment in order to achieve the desired results in many fields 
of daily life. For instance, typical paradigms are the reducing of traffic emissions or en-
ergy consumption, the constructions of green buildings, healthcare and assistance for 
elder people, interactive education methods, smart home technologies etc. 
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Cook, D.J. and Das, S.K. (2007) approach was the first that brought forward the 
three components on which the smart environment is built up: a) perception, b) reason-
ing and c) acting. The postdate literature has just elaborated this concept. (Smart envi-
ronment software reference architecture - IEEE Xplore document, 2016).   
According to Cook, D.J. and Das, S.K., the first step, (perception), is identified 
with the circumstances –current conditions of the environment. The means by which we 
understand these conditions is based on the latest technology such as sensors, actuators 
and controllers.  Sensors or the other appropriate devices, monitor the physical meas-
urements like pressure, flow, temperature, sound, distance, motion, position, vibration 
etc. These measurements are transferred to a database, where appropriate software 
components, based on algorithms, make them easily understandable by humans. The 
second step is the so-called reasoning step where after conditions are defined according 
to the desire results we wish. In other words this step recognizes whether the environ-
ment conditions should remain the same or should be changed. Subsequently, the last 
step is the action step, that refers to the execution or not, from one condition to the 
other. The execution is being activated by a controller device.  
However, as smart environment depends on hardware and software compo-
nents, several practical questions arise when dealing with them. Namely, the authors 
stressed the necessity and importance for accurate, transparent and useful information 
so as to elude uncertainties that lead to disinformation and misguidance. Thus, recent 
researches have been concentrated on technologies like power lines controllers (PLC) - 
for controlling many devices-, wireless sensor and actuator networks(WSAN), natural 
interfaces (technologies that use motion, gesture or speech recognition to facilitate hu-
man interaction with devices) or machine to machine computing technology (M2M). The 
later technology enables a direct communication between devices via a wireless net-
work, targeting at transforming information in a comprehensive way for human use.  
Typical examples of smart environment are provided below based on various 
technologies and their applications in almost all the fields of interest: home, health, ed-
ucation, traffic, buildings etc 
  -28- 
Home or Building applications: By means of a WSAN enable individuals to man-
age – control lighting, heating, ventilation, and air conditioning. Moreover the applica-
tion can be expanded to control switching on and off. The crucial advantage of the WSAN 
is that monitors in actual time essential parameters and therefore allows to sensors and 
actuators to act immediately to respond to the changing conditions. (Kheng et al, 2011).  
Additionally, according to Global innovation index 2011 and regarding the building ap-
plications that contribute to smart environment mentioned that: “Building energy man-
agement systems can reduce energy consumption by 5 to 40%. Globally, smart building 
technologies could eliminate 1.68 Gtons CO2 of emissions, worth €216 billion”. (Global 
innovation index 2011 - Switzerland ranks first among 125 economies on innovation le-
vels 2011, pp 94) 
Health application:  Elderly or people that face disabilities or impairments or 
even live alone can improve their lives. Tele- monitoring of diseases or tele-care services 
provided at the first approach reliable data, and in the second information and self man-
agement. (Chan et al., 2009)  
Educational application: Apart from the deployment of e-learning platforms and 
the utility of digital libraries, a future trend is “interactive lessons”. The term interactive 
is associated with the active participation of both humans and devices. It is achievable 
via electronic devices which are able to recognize and interpret human gestures, motion 
and speech. For instance, various classroom projects use interactive blackboards that 
allow lecturers to write notes directly on them using digital pens, together with videos 
and microphones that “understand” and respond to the lecturer’s intentions by display-
ing the relevant information. (Cook, D.J. and Das, S.K., 2007)  
Traffic applications intentionally put aside the as they are linked to parking ap-
plication described in the smart mobility section associated with drivers that can identify 
in real time the available parking spaces. 
The next topic covers the smart living concept which is a compound of the pre-
vious described characteristics. Thus, this concept in literature has been scarcely inves-
tigated as an autonomous topic.  
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2.5 Living  
“Smart living: involving the quality of life, imagined and measured in terms of availability 
of cultural and educational services, tourist attractions, social cohesion, healthy environ-
ment, personal safety and housing.” (Vanolo, 2013,  pp5). 
The above thesis is aligned with the EU statement for European smart cities re-
garding the factors comprise smart living: Cultural and Education facilities, Health con-
ditions, Individual safety, Housing quality, Touristic attractiveness and social cohesion. 
(European smart cities 4.0, 2015) 
Overall, by smart living we mean the enhancement of quality of life for the resi-
dents of a city. As a crucial characteristic of SCs appears the same weight as the other 
five characteristics, although as mentioned earlier does not occur alone. This fact is 
clearly depicted in Fig.5 
  
 
Figure 5: The percentage of Smart Cities characteristics by country in Europe   
(Source: Mapping smart cities in the EU - think tank, 2014, pp 40) 
Figure 5 shows the percentage of SCs with just one characteristic: Smart Environ-
ment: 56 Smart Cities, Smart Mobility: 19 Smart Cities, Smart Governance: 5 Smart Cit-
ies, Smart Economy: 1 Smart City, Smart People: 1 Smart City and Smart Living: 0 Smart 
Cities. 
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Commonly smart living is likely to be found in combination with smart govern-
ance or smart economy and less with smart people. More concrete, a more powerful 
positive correlation exists between smart living and smart economy. The reason is that 
in almost all the countries economic growth has a strong bond with the living standards 
of a city. The more living standards appear a city, the more economic prosperity shows.  
(Mapping smart cities in the EU - think tank, 2014)     
Yet, as all the characteristics of SCs, smart living is linked to ICTs too. All in all, 
ICTs aim at improving the conditions of citizens' lives by providing new tools in order to 
increase effectiveness in the fields mentioned in earlier sections. In this study, as new 
techniques regarding ICTs and their vital utility were expressed in earlier sections and 
take for granted that smart living is a function of other characteristics, there is no point 
in replicating paradigms. Therefore, an analysis of the last characteristic, smart economy 
is provided in the next paragraph. 
2.6 Smart Economy 
 “Smart economy: an aspect which the authors link to a spirit of innovation, entrepre-
neurialism, flexibility of the labour market, integration in the international market and 
the ability to transform.” (Vanolo, 2013, pp5). 
The literature on smart economy concentrates on economic growth as an essen-
tial component which in turn comprises two crucial factors: the entrepreneurship devel-
opment and the role of ICT and its contribution to economic growth.  
From entrepreneurship perspective, economic growth can be achieved by fos-
tering regional entrepreneurship. This can be accomplished by individuals - citizens and 
couple with the local authorities’ contribution. Regarding the citizens, they should be 
aware that economic growth via business initiative is linked to the following fields: A) 
entrepreneurs should build business strategies based on citizens needs and simultane-
ously bear in mind that they are also members of the society. Thus, strategies should 
focus on enhancement of quality of services and the promotion of reliable goods. At the 
same time the recognition of the necessity for rational use of resources and therefore 
the creation of activities based on sustainability concept is imperative (low energy cost 
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production). B) Business development is fostering by research and innovation based on 
knowledge and supplementary skills. C) ICTs promote the labor productivity and effec-
tiveness. D) Partnerships, private – public or social, trigger the local economies. On the 
other hand, from the local authorities approach, the creation of a market oriented con-
ditions is a requirement.  For instance, motivate citizens to become entrepreneurs by 
means of financial support (e.g. loans with low interest) or provide tax credits or through 
a favorable legislation. (The Concept of Entrepreneurship in the Smart Economy, 2015). 
Vinod Kumar, T.M. and Dahiya, B. (2016) attempted to clarify the definition of 
smart economy and to reflect the essential factors. The outcome of their effort resulted 
in miscellaneous definitions and the reveal of various critical characteristics. Regarding 
the smart economy definitions a synopsis of fifteen different definitions for smart econ-
omy were presented. Overall the definitions were linked to: a) technology innovation as 
a key driver for economic growth taking for granted the ICTs applications, b) stimulation 
for collaborations among all the stakeholders c) the awareness of sustainable develop-
ment (resources are depleted, trend for investment in green economy, encouragement 
for diminishing energy consumption by using renewable energy sources etc) in combi-
nation with the responsibility of the companies to society, and c)  undoubtedly the fun-
damental economic rules for competitiveness, flexibility, creativity, creation o new jobs 
and the knowledge that economies are based on the vital chain production - distribution 
and consumption. Concerning the smart economy characteristics, the authors’ descrip-
tion for characteristics that lead to economic growth are relative to a long term eco-
nomic vision for the potential stakeholders based on the principles for: a) economic 
prosperity for all without any economic discrimination, b) promotion of entrepreneur-
ship by fostering innovations, c) the knowledge that economies (local, national, interna-
tional or global) are interrelated and consequently they are interdependent (one affects 
the other), and last but not least the fact that economic wealth is synonymous with good 
living conditions.   
Moreover, the authors stressed the role of ICTs in all economic activities. ICTs 
and their applications accelerate the local, the national and the international economy, 
as most firms have access to Internet and local, national and international transactions 
are a daily reality. Therefore, when a new innovation technology emerges, the benefits 
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of this technology affect all the enterprises. (e.g. the deployment of e-commerce and e-
business).    
Vinod Kumar, T.M. and Dahiya, B introduced the new trends in smart economy 
regarding the field of commerce, energy, transportation and services. Regarding the field 
of commerce, there is an incremental tendency according to statistical surveys, which 
show that more and more people turn to the e –commerce. The term describes the 
online commercial transactions (purchase or sell) via the use of Internet (e.g.  eBay or 
Flipkart). The transactions may concern individuals, companies or manufacturers. In the 
field of energy, two of the many typical examples are: a) the efficient building energy 
management, where according to the building’s need appropriate sensors and equip-
ment regulate the energy demand or supply (e.g. outer lighting control), and b) the en-
ergy grids operate as an tanks that energy when it is not useful in order to use it when 
it will be useful (e.g. electrical power grid). Concerning the transportation, smart sys-
tems offer more efficient and economic services, while helping the environment. This is 
achieved via: 
a) Real-time information that allows travelers to choose the best and quickest route, 
either on foot or by car or public transport thus saving time and money. 
b) Vehicles that run on electric energy or other forms of renewable power. 
c) Leasing programmes for cars and cycles, that allow users to reduce their expenses. 
d) e-tickets or smart cards for more than one method of transport, which is easier for 
users and also allows the competent authorities to evaluate mobility patterns. 
As for services, particularly for this sector where the use of ICT dominates, nu-
merous of example exist : electronic payments through mobile phones, telecommuni-
cation among employees in isolated enterprises, teleworking (employees who work at 
home by using communication tools as to perform work duties from a isolated location) 
etc. 
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In the remainder of this paper, we continue to take a closer look of the city of 
Amsterdam regardless the six smart characteristics, concerning its strategy of how 
achieved to become as one of the most recognized smart cities in Europe. 
3. Learning from Amsterdam how to become a smart city 
This paper attempts to clarify the SC concept by presenting its core factors and 
the characteristics that comprise this notion, and provided exploratory examples from 
diverse cities. In the scholarly literature, there are a variety of studies oriented in the 
analysis of these areas of interest. However, the main shortcoming is the entire absence 
of a strategy that makes clear the steps required for a city to become smart .As a result, 
this paper shows how the Amsterdam city, one of the most noted smart cities in Europe, 
accomplished to be a leading smart city with the use of ICT.  
Mora and Bolici 2016 showed a strategy or more concrete, a step by step 
roadmap, that demonstrates the process of the Amsterdam’s conversion to a smart city. 
The idea was born in 2007 by the municipality of Amsterdam in collaboration with two 
private organizations, bearing in mind to solve the urban environmental problems the 
city faced. Consequently the three initiators created specific teams so as to work on 
specific planning schemes with certain scope and obligation. During the planning phase, 
Amsterdam aligned with the EU targets regarding climate change, and reduction of CO2 
emissions. In order to achieve the EU goals, many projects were implemented for this 
purpose, initially at a pilot phase. To ensure the proper adequacy and development of 
the projects, a thoroughly analysis was primary performed and afterwards the selection 
of the projects was carried-out. If the technological solutions proposed by the projects 
were effective, economical affordable, stimulate the citizens’ engagement or private – 
public partnerships and the knowledge could be disseminated, in that case, these pro-
jects were implemented at a large scale. It is important to note that the projects were 
based on a continual development of ICTs that promote innovations concerning ser-
vices, devices or applications at a long term. After the project approval, proper partners 
for implementation of the project were identified and the project was carried –out by 
the partners. The development of the project was supervised by the Amsterdam Smart 
City Foundation (partnerships between businesses, authorities, research institutions, 
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consulting firms and the people of Amsterdam) which set also the priorities associated 
with the project. Aiming to monitor and evaluate the implementation results, a period-
ically assessment was fulfilled in cooperation between Amsterdam Smart City Founda-
tion and the responsible persons of the companies for the projects. However, the eval-
uation objectives were determined prior to the execution of the project and encom-
passed the procedure, the expected results relative to the project, the necessary actions 
in order to achieve the goals and finally if the requested objectives achieved. After the 
completion of the project, the results were published to the official web site of the pro-
ject as a report. During the period 2009-2011, sixteen projects were concluded and since 
then another sixty hundred have been implemented until now. A noteworthy aspect 
concerning the projects is that the objectives remain active in light of an ongoing review 
and adjustment of current needs. The projects although initially focused on climate 
change and the reduction of CO2 emissions, in nowadays have been expanded to many 
fields such as living, mobility, infrastructure optimization, economic growth and com-
munication engagement.  
Furthermore, for Amsterdam the communication field is a high priority. Hence, 
many conferences often organized serving two purposes; namely the objectives are to 
engage citizens and simultaneously to foster collaborations among potential stakehold-
ers. Goals, strategies, fundamental rules, actions, activities and results of specific pro-
jects are presented in conferences. The conference proceedings are published (apart 
from the official web platform connected to smart city strategy) to other international 
conferences, press release, articles, newspapers, social networks. 
The above approach reveals that Amsterdam, designs the smart city concept 
very carefully by constructing its strategy into four steps: adopting the concept of smart 
city and its benefits, planning the essential frameworks oriented to specific needs and 
actions of the city, implementation of the projects determined to be more effective re-
garding the conceptual framework, and finally, an overall assessment of the results.  
Moreover, Amsterdam remains a leader of the smart city notion as incorporates the 
critical factors mentioned in chapter 1.3. Ensuring the governance consent, promoting 
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citizens participation, sharing the knowledge, fostering collaborations,    supporting on-
going research and continual development of ICTs are crucial factors for achieving all 
these goals.       
Last but not least, is the fact that Amsterdam remains a leader of the smart city 
notion, as is aware that the success of a strategy to become smart a city, initially depends 
on the willingness to optimize its urban environment, a long-term vision with predeter-
mined scopes and objectives, the effective implementation of goals as well as a contin-
ual evaluation of its goals. 
4. Exemplars of smart cities concept 
The criterion for choosing various cities as SCs models, concentrates on the fact 
that SCs notion is an ongoing deployment concept that gain more and more ground uni-
versally. Therefore, there is no point in focusing in one city merely. In the amalgam of 
SC concept there are many cities universally that share this idea, as they have been suc-
cessfully implementing particular strategies to deal with sustainable urban development 
by taking advantage of ICT. As a result, the paper gathers exemplars of SCs notion aiming 
at presenting each characteristic field taking into account the ICT applications. The se-
lection aims to highlight the pioneering cities in each feature of smart cities characteris-
tics including developed or developing countries. 
3.1 Smart governance - London 
Forbes magazine include in top five smart cities for 2015, London as high scored 
in open data city. London ranked third. (High, 2015). 
According to the Smart London plan issued by London City Hall: “The London 
Datastore was one of the first platforms to make public data open and accessible, spur-
ring citizen engagement, innovation and the development of new applications. London’s 
dashboard visualizes the ‘pulse’ of the capital - displaying data on anything from Tube 
delays, to house prices and crime rates. The Centre for Advanced Spatial Analysis at Uni-
versity College London has linked London’s data to an iPad wall at City Hall. Built around 
the concept of a control room, the Mayor can visualize the capital’s performance in real 
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time….. We also want to make sure this data is accessible and meaningful to citizens, not 
just the developer community – so Londoners can compare and challenge public sector 
performance. We will work to open data standards, simplify and customise datasets, 
with smart phone and tablet friendly interfaces, engaging content and tools to enable 
increased interaction between Londoners, policy makers and service providers. If private 
data sets (which are, by definition, not open data) are brought onto the Datastore, we 
want to ensure privacy is protected and there is transparent use of data - to ensure data 
use is managed in the best interests of the public rather than private enterprise. We will 
develop and adopt a set of standards which we will use to engage the public in how the 
data may be used and how this is of benefit to them). (https://www.lon-
don.gov.uk/sites/default/files/smart_london_plan.pdf, pp17 &24) 
 (Source: Yahoo, 2017)- London Data 
3.2. Smart people - Copenhagen 
The World Smart City 2014 award was given to Copenhagen. The reason that 
Copenhagen was awarded was based on the collaboration of all its stakeholders and 
simultaneously the creation of crucial innovation partnerships that led to an area 
where everything is wireless based, regarding parking, waste management, lighting 
etc. There is only one system that handles all the information required in order to 
identify the optimum solutions. (http://europe-re.com/copenhagen-capacity-smart-
city-of-the-future/50756) 
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(Source: “Copenhagen smart people photos - Αναζήτηση Google,” n.d.) 
3.3 Smart mobility – Singapore, Barcelona and Amsterdan  
Mobility is a field with the major interest, in which ICT prevails and there are 
numerous of examples globally. Singapore is one of the world’s 5 Smartest Cities. Singa-
pore remains a leader in transportation as has been dealing with chronic congestion 
problem since 1970. The island aided by countless sensors and cameras is capable to 
monitor traffic. (Buntz, 2016) 
 
(Source: Yahoo, 2017) –traffic control 
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Barcelona enables its drivers to identify available parking space. The system uses 
sensors embedded in the asphalt, so as to inform drivers whether or not a vehicle is 
parked in a given location and at the same time the system guide drivers to the location. 
This application contributes to the reduction of emissions and traffic congestion. (Presi-
dent et al., 2016) 
 
 
(Source: SL, no date)   
 
Amsterdan implements the Intelligent Traffic Light Control System. The scope of 
this system is to minimize the waiting time of road users according also to the time 
required until the vehicle reaches its destination. The benefit for the drivers is the 
difference between red and green light time. In order to achieve of this goal,the 
operation of the system is based on traffic lights and controllers. Controllers estimate 
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the distance time and the traffic light adjust the traffic circulation (which lane is going 
to put on green).  (Intelligent traffic light control, 2003) 
 
(Source : Intelligent traffic light control system - Αναζήτηση Google, no date) 
Amsterdam is also a city known for its bicycling culture. By exploiting this advantage, 
Amsterdan provides to its citizens a strong incentive to a further use of bike rental 
concept. The HelloVelo is : “the firt public bike share system where people can rent a bike 
via their smartphone and without a subscriptionHelloVelo makes it possible for people 
to plan their cycling trip with their smartphone. The bike is booked and payed via an app 
which is also used to open the lock. This new bike rental system is a joint project of Mobi 
Lock who provides the bicycle locks that can be opened with a smartphone app, the 
multi-modal journey planner GoAbout and the seventeen bicycle shops of ‘Het Zwarte 
Fietsenplan’ (the black bike plan)”. (News, 2016) 
 (Source: Google, 2017) – Bike sharing 
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3.4 Smart environment – Germany, Denmark and U.S,  
Based on the approach presented in section 2.4, the paper focuses primarily on 
Health care applications associated with people that cope with chronic diseases or suffer 
in daily life and secondarily concerns smart (green) buildings that effectively use energy 
or water and finally homes applications that facilitate home environment (e.g. home 
lighting control). 
Health care field, known as Telehealth or Telemedicine or eHealth, concentrates 
on ICTs (sensors, actuators, networks for data processing and transformation etc) that 
assist disable people to overcome their health problems. Many countries have adopted 
this concept and hence several health care projects based on ICTS have been imple-
mented. Paradigms of are project implemented in Germany or in Denmark. In particular, 
the health care project in Germany, known as TeleGuard, aimed at reducing mortality 
due to a treatment delay. The program oriented towards elderly with chronic heart dis-
eases. The elder people trained to use a specific device so as to when they had symp-
toms, could send their electrocardiogram to a medical centre via telephone and consult 
a doctor. In Denmark, the Telekat project focused on people with Chronic Obstructive 
Pulmonary Disease. Patients provided with telehealth equipment which measure vital 
clinical values. These values by using wireless technology collected and transmitted to 
hospitals so as to receive mental care.  
(http://ehealth4citizen.eu/fileadmin/user_upload/Symbole/Good_Practice_Cases_FI-
NAL_w._quality_review.pdf) 
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(Source: Google, 2017)  - Wireless Sensors Neworks  
 
 
 
(Source: Wireless-health-monitoring-in-a-smart environment - Αναζήτηση Google, no 
date) 
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Smart buildings are relative to smart ennironment concept as contribute to a 
rational energy management. Smart buildings via ICT, connect a variety of other systems 
(operating independently), in order to share information to optimize total building 
performance. Illustrative paradigms are NASA’s new facility in California of United States 
or the Bahrain World Trade Center. As stated for both buildings : “NASA’s new facility in 
California is not your average government building. The crescent-shaped building boasts 
an intelligent control technology inspired by the agency’s Aviation Safety Program that 
provides guidance control for aircrafts. This technology was used to control different 
zones within the building and provide real-time data about the airflow through the entire 
structure. William McDonough Partners, known for its cradle-to-cradle design approach, 
primarily used materials that were salvaged, renewable, recyclable or recycled”  
.(Editors, 2014) 
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3.5 Smart living – generic approach 
As mentioned earlier, the main goal of living, aims at enhancing citizen’s life. The 
term embraces the improvement in terms of health, pollution (e.g. reduced CO2 emis-
sion), traffic congestion, daily services, etc.  Hence, a reference to specific cities is con-
sidered pointless. However, a generic schematic illustration is given as to understand 
the idea. 
 
 
 
(Source: Kapsch, no date) 
3.6 Smart Economy -  Irerland  
Irerland forms an example of smart economy concept based its structure for eco-
nomic development on supporting entrepreneurship, fostering competitiveness, inve-
sting on human capital, promoting  innovation and counting on its own environmental 
resources.  
As the country recognized these fields as key drivers to economic growth, smart 
measures taken in order to accelerate economy which are analyzed below in terms of 
the earlier mentioned fields.   
Entrepreneurship and competitiveness: reduce or impose lower taxes for start-up com-
panies, securing the internal banking system, facilitating public funding and services, 
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creating flexible legislative framework to attract and retain investments (internal or ex-
ternal) , promoting training programmes for employees to upgrade their skills and sup-
port long-life education and capital allocations regarding priorities regarding labour. 
Human capital and innovation: invest on high educational institutions and universities 
that support research and development areas in ICT, provide incentives to young people 
to live in Ireland, funding innovative companies, implementation of  young scientists 
ideas awarded for their pioneer perspective and promote the early use ICT in schools.  
Environmental resources: electricity utilization from renewable resources (e.g wind 
power), invest in new technologies such as smart grid, deployment of eco-friendly prod-
ucts via low VAT taxes, upgrading networks regarding national resources and developing 
green economy. 
It is worth mentioned that Ireland initially, aimed at medium-term solutions and 
was aware that overnight solutions would not be feasible. Therefore the economic 
framework focused on identifying current economic conditions, planning the economy 
renewal and implementing the essential steps along with the sustainable idea for ensur-
ing welfare for current and future generations.  (Lane, 2008) 
 
 
 
 
 
 
 
5. Methodology 
Concerning methodology, through the process of extensive literature review of 
smart cities concept, the paper is based on recent secondary documents from various 
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resources (books, journals, previous research reports and articles). The author’s per-
spective is to provide an overall assessment on how the smart city concept is actually 
used, to demonstrate the critical factors that comprise the smart city notion and simul-
taneously to elaborate the six most acknowledged characteristics that transform a city 
to a smart city. 
More concrete, the paper primarily sketches the smart city idea (roots for arising, 
evolution of the term, current necessity for building the idea and the link between smart 
city and sustainable development). Continues with the explanation of the human and 
the institutional factors aided by the technology and their role as successful factors to 
smart city concept, and afterwards focuses on the six critical characteristics. In particu-
lar, the paper concentrates on: smart governance, smart people, smart mobility, smart 
environment, smart living and smart economy and provides a holistic approach concern-
ing all the characteristics gathered in one paper.  
Previous researches have shown that discourses place emphasis on particular 
characteristics according to the researcher scientific approach. Hence, this paper is ori-
ented to fill the gap by providing an integrated study on characteristics. Furthermore, 
each characteristic is analyzed in term of its specific features coupled with ICT applica-
tions.  
Thus, after the clarification of the six crucial characteristics, a closer look of vari-
ous cities that promote smartness via the use of ICT, globally, is imperative.  Hence, par-
adigms are chosen based on the scope to demonstrate the effectiveness and success of 
each feature within the countries where implemented. The outcomes arising from this 
qualitative analysis are presented in the next chapter. 
 
6.  Results / Discussions 
The smart city analysis was performed in order to illustrate an overall evaluation 
of the SC concept and at the same time was an attempt to explain why the term remains 
so ubiquitous. This assessment encapsulated three steps. The first step was to decode 
the SC concept and simultaneously to present its growth from the early 90s till now. The 
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second step was to identify the crucial factors that promote this idea and the third step 
was to serve as an introduction to the most noted characteristics among researchers.  
The results, regarding the above three thesis -queries, revealed three crucial 
findings respectively. A) It has been found that there is not a concrete meaning of Sc 
concept, even after twenty years from the appearance of the term. Various definitions 
occur due to various needs. However, the SC concept holds our interest at the forefront, 
because people have as fundamental priority to ensure their livable conditions. As the 
future is jeopardized by the rapid urbanization, the emerging notion that sustainable 
development concept can be achieved via the SC solutions, is gaining ground. This fact 
supported vigorously by the quick development and deployment of the ICT. In essence, 
the phenomenon of smart cities emerged as a panacea to the problems associated with 
the urban population growth globally. As people do not lower their needs, they seek for 
alternative methods to compensate the potential problems that arise. Therefore, the SC 
concept is easily applicable aided by the use of ICT, appears no detrimental effects to 
the citizens (especially economic burdens) and also it can be adopted by all humans 
without excluding anyone and moreover is an easily attained goal that provides benefits 
for all. B) The success of SC idea lies in the fact that engages interactive factors of a 
society (both institutional and human factors) and concurrently utilizes the technology 
as a lever to accomplish its targets. For instance, by ensuring the active participation of 
both citizens and local authorities in formulating a policy and by encouraging access 
through the ICT, the accomplishment of this effort is considered positive. In other words, 
SC idea is an anthropocentric concept that is aware of human capital as a vital compo-
nent and as a prerequisite in order to deal with potential problems. Consequently with-
out the consensus of people inevitably any effort fails. C) The chapter concerning the six 
characteristics has shown that all of them are strongly associated with the ICT applica-
tions and with human factor as well. 
Indeed, by exploring a variety of literature and focusing on these characteristics 
we result in two crucial conclusions. In relation to ICTs, inevitably their various applica-
tions have enhanced the daily life in rural areas in many fields. On one hand ICTs foster 
policy makers for improving planning and monitoring of developmental programmes, 
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empower citizens through access to information and knowledge and bring in transpar-
ency. On the other hand ICTs promote the expansion and development of entrepreneur-
ships, while improving the delivery of services or products.  Moreover, ICTs contribute to 
handle or mitigate environmental impacts by providing technical solutions (e.g. regulat-
ing traffic congestions via smart applications or reducing CO2 emissions by providing 
travel information). 
Yet, concerning the human factor, the analysis indicates that all the characteris-
tics have a strong and mutual link with human factor. ICTs cannot replace or substitute 
the eagerness of individuals, people, communities or governments to change the estab-
lished patterns of life, aided by ICT, and no the converse. Thus, ICT is considered as the 
means in order to achieve goals. In other words, all the characteristics are oriented to-
wards individuals and motivated by them, and specifically by the human capability and 
willingness to alter situations.  
All in all, this paper is a modest contribution to the ongoing discussions about 
smart cities concept, crucial factors and characteristics. However, the study is based on 
examination on recent documents that highlight the beneficial perspective of the char-
acteristics and from academic angle of view. Thus, questions still unanswered are 
whether there is a ranking assessment of the smart characteristics according to citizens' 
needs, the optimum combination of the features, the minimum characteristics required 
in order a merely city to become a smart city etc. 
 
 
 
7. Conclusions 
From the research that has been carried out, it is possible to conclude that smart 
cities concept, at first glance, meets the requirments for sustainable urban city deve-
lopment. The smartness framework enhances the quality of life in terms of social, envi-
ronmental and economy perspective, facilitates services and is associated with citizens 
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needs. Furthermore, smart cities promote coordination, transparency and active parti-
cipation of all the stakeholders.  
As a matter of fact, smart cities idea resulted from the nessecity to overcome the 
negative impacts arose from individuals agglomeration in urban areas (energy consu-
mption, greenhouse gases emission, traffic congestion, pollution,   dysfunctional cities 
etc). Thus, the idea emerged as panacea and supported by the outbreak of ICTs applica-
tions  led to this booming concept. 
However, despite the promising findings presented in this paper, a continuing 
research on smart cities concept appears fully justified because, there are remaining 
issues to be addressed. As this research is based on the analysis of recent documents, 
an experimental confirmation of smart cities theory is still necessary. As initially dis-
cussed, the smart city concept is developed and implemented by policy makers in ac-
cordance to the city’s needs. Therefore, an additional research can be conducted 
through in-depth interviews with citizens, entrepreneurs, public sector of a city or its 
visitors, so as to elicit responses from them. This is essential before obtaining a definitive 
answer to what extend smart cities concepts contribute to fulfill their stakeholder’s 
needs. Moreover, the paper focuses on the benefits from SCs concept without taking 
into account any variables that influence any planning barriers such as demographic or 
geographical limitations, differences in implementation to develop or developing coun-
tries, potential rebound effects of ICTs etc. 
Although the above conceptual problems comprise a further future study, inev-
itably, the topic of smart cites will employ us as a driving force toward the direction of 
sustainable living and as lever for cities’ development 
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Appendix 
LIST OF ABBREVIATIONS 
EU              European Union  
GEC            Global Environmental Change  
ICT             Information and Communication Technology  
M2M          Machine to Machine  
PLC             Power lines controllers  
SCs             Smart Cities  
UNDESA     United Nations Department of Economic and Social Affairs  
UNFPA       United Nations Population Fund  
WSAN        Wireless Sensor and Actuator Networks 
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